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h^^^->iimimx&-vx. t^x0mmti>^^^- 

>fi\m^c}>rx <thO. 6 5 A /N AJ£^±ginrt.i-5 c 

mmomwm^ic i s oa^*o . ii«Mi^(Di^!g?5^ 

i^i:m^^xui^:^hm%t^xmt. m^'^^-y^ 
imi^^m^m^bft.m2m^m<0'7:z.i;:^m^^xm^ 

(ommm^mxLx^ h 2 r>mtm%m,<om^ 

[000 1] 

mim^ ^)v^yy '<zfn^7.X<DWM^^^-ymy 
[0002] 

(436nm) (36 5nm) . KrFx+i/ 

vu-lf (2 4 8nm) ^i^ip^b^r^/c. ^js^ffif^ 
©Uyy^7 (tUrA r Fx+t^vu— tf ( 1 93n 

m) ^m%%tbxm\.^^ysy'vJ^<D^^ffim^htix 
^^®^iR 1/ ^ ^ fmtii ti)^b^(Dmmmnx\.^ 
y^mmbx. m^ti:mmm<Dmmt>nx 
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[0003 1 ~mc. mn^mem^mc^ v v 

:g2 48niii) tmnm. 4-0. 

[0 004] mA^^'mim^^^'hmmm^n^.t 

[0 00 5] 08 (a) - (c) ktmmM^l^-O hv 

2(iSS. 2 3A*5cf:0*2 3B(igI3Bfe. 2 4{JfiLtai/ 
7hvxd?T^-S, 2 5«ffi:7fe«m 2 6A4cJj;0'2 6 

S3^2 3A(i'5'X^2 4^M??L'. 20 
X5^0®ia$M^iljil/:^c^3tJfe2 3 ^UV'J^T. h 2 1 

[0 00 6 1^8 (a) tCM^r^rSS2 2±CCJ|<5;^ 
Pi^Xh2 l^^r^o 5j<^:^ue^Xh2 UiKrFx 

^-i^vu— tfffi(;[Mb^titiSu^:^xKro. 5 5e7n> 

gA = 248nm. ggP^NA=0. 48. 3b-U> 
vx^'tt. 1^8 (b) tc^^ti^ir^CC, SS^iS2 6 

[0 00 8 ] trmyt^2 3A\^t^:^i?2A^mmbs 

oteffl^i 8 0S^^cS/te*. ^^^^'5r->■ctt0^;:*J 
J:i:^m'AMttT%mh6o tfc. ±1. 3. 5^(D 

{m'^'^:^^<om(omv^f^^m^h^tcii>. mm 

WKl^a^ vx CF) 2 <SC[>S^^S;|:ff ^ C t f)^^ <b 
[0 0 09] u^>v>{4ffli^7 hvx^tcir-or^^ 

g[^^a'r*ffi<!:bra:^U>X<DNAifigBJ3^(DNA 50 
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(Omm^ ^ C Hi i'3fe<D n b - U > v^- 35^115 < ^ , -M 
k: X r ^'^-cii;^ V x t ^ii^ti:?^^.^© a t 
-u>h7T^^^r(3:a=0. 5-0. S^Srtfbn'S) 
U-^>v>(it@5>::7 hvxi'^fflii§ii'&(ct*a = 
0. 2-0. 4^i&tct^iii^fAh^. 
[00 1 0] ±fa(D^8 (b) 0[>>'S^->^:)^(D|^^ p 
EB (Post Exposure Baking: ^ SIM) ^t? 

i>jim<OT;u;^ 7k?§?gt? 6 0 #Ji^^ff ue^x h 

^->=&Bf&bfc (^8 (c) ) . Co:>^^^->mf&1y 
ffitCcfchti. sS3fe?S:S2 4 8nm (0. 24 8 /^m) J; 
0^>«-S:!!PCCSr,mo. 16 fimO^y-^^ryr:^^- 

[00 11] 

tai-y ^•7X^?(i^ffl:^J:jiI^y^•4f-'>r^^^5^f6n€► 

mm^^m^hit. 'i'x^%±ecs^$tisu£^xh>m35r^ 

ti^S^^CCKD. ^-:^y^77'^^*>^X^3:y>^^AA^r->;& 

[0 0 1 2] ^8 <c) (C4alir>'^•^">2 1X«0. 
1 6MmCD7'Y>r>FX'^--X>'S^^-->, 2 1 Yt3: 
0. Id umv-(yyO. 4 8 ;imX--;-~X<!:Aj:5J:^ 

{C^ff$n/cVX^.rS^->^^^0/'cU^X hM-^- 

1 6;im^cBfiitSnjrc3&5. ^^•5^->2 1 YtJO. 20m 

s^{mmo± 1 o%v^^ov. 0.16 um<mm 

X{tm, 0 3Mmfe<f*3CcmWlxa^c635:U« <I:o 

[0013] ±^mj^.^mw:t^fc^(>c. :$i^mitm 

[00 14] 

/ $ - > i (^MPi3&5^^d:ti XM±«:K^ $ n-S 

^-i^tmmmmit^nftmvi. oa/nawt 
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[0015] ^^m<Dy=i- h-^x^tj, m^^m(om\ 
[00 16] ttc. $^0j©7* hv;^d7tj. m^mm 

[0018] 

[0 0 19] ^r. u^yv>mnt^yb'7::^!7^m^^ 

[0020] U-t>V>(4tr>7 hv;^^5'^«o/cJiffl 
tt. -r^XOl'^X^iJ^y^bXipibS'^P^^iXMt^lS. 30 

^^^^/hS < t -SC i^^^L/c, 40 

[002 1 ] {mmm i ) 0 n*. ^^b^ohjso 

fe<^)'C*^e 0 2 tJ. 01 (^7iki^tlfc^m<0B1!^<D& 
[0 022] 01. 02tC4dl^r. U3:d<i^Ui^Xh-C 
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X^7r. 5. 5 A. 5B^m%mM. 6A. 6B«iiJ§ 
^lif^r^oT, Sa$Ij|S6BtJ^ii^J^6A(C>!tLr^ 

[002 3] SI (a) (iCi6^^x^^i^Ui:?:^hl 

^mn2±tcmibfc. i-i^x hliK r Fmit^mm 
mbfc. ;^cc^i (b) ui^i^xmytm Atitmn^y 

{±. ^3^?g:g;^=24 8nm. iaP^NA=0. 4 8. 
nb-U>h7T^5?cr=0. 40-Cfe?l. 5: icDffi 

/b'^^iy'oikmm^m^^m^fc. &myy hvx^4 

[0 024] ±iaL/clSl (b) ©{4tli^7 hvXi'CD 
^^r>l^xm 2 ^MVirfJ^-r^o !g 2 ©^eSIfS 5 
A. bmt^s.J^hXWMniWy7.V^'^^-yi)m}S.i 

J^^i^S Att^^x>'N±-CO. 16Mni7>f>r> 

(JO. 16//m7>f>/0. 48umX^-xraPM(D>'^' 

^J^3Dl(^^i^/^(DXf*-^>'^*■C^f^Cofc(^)'C. vx^>'^*^- 

>^^'i;x7^±(c5^<Dltcffi/^uri£¥^tlS. J:^ 
01 (b) o^x^^ffi«|l^K:ii3?34iSUi^x 

h/-^:Sr-->^©5^gO:^tS<!:^ce. 
m^y-cM^feM^SAOlixaWO. 8 0am, mmm 
SBcDfixb.tJO. bOumtbfc, 
[0025] ^3 {Bi)\m20^mJE^minfc^ 

CD-C^O. S3 (b) «vX5'1iiE^S:tf:^3:t>-rtt:>'S3?- 
>-^ffil^K:vx^(Di©lc«^*0. 8 0/imCCU/ci 

[002 6] 1^3 tCtel^r, ^^feS'&Mt'SCi'T? 
0. 1 6iumC[)^>r>T>FX^-X;&51 : Itcjg^? 

#i^nfc«giW&(D$iocffl^r^. 03 (a) 

0. 16/im7^>/0. 4 8 jumX^-X(DA5r-> 
rSJO. 1 7 1 amOUe^X h A^f->*5Jg^$n6 
35f5. 03 (b) omiEmt^tf^^^^-^^^'CktQ. 19 

[0 02 7] ^<Dg. ^1 (c) rc^cfc^/dc^fe^r 

r)\^i3 »; TK^t? 6 0 u r u e^x h ^N-^ - > 1 
x^J&fiEf -So :*:|lfS(^-®«:J:nt^. 0. l 6 ami^ 
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[0 028] ia±oj::':>(^c:^mM<oMmu:j^mt. mn 

^ >CD^m3:ffS*iSgA = 2 4 8 n 

m. ^□^NA = 0. 60. zi}i-U>byr^^a^ 
0. 3t?. l/^l^fflcO7fe?Sg{i0. ieumv^>r> 

[0 03 0] ^4K:fctir. ffli^a (m) 

^->PaPl^^b$n/cfiiO . 6 7 A/N Atl±(D>'^* 

^L^rO. 1 0//iaCCig5£U:t4>cDr^6o 
^mm^^WiEr s c: i CC J: o mifKDifc^ffi i^/jN 

[0 03 1 ] ±IB©<fc5«:. lSS•rs^^'5?•->w^Pi3&5 

0. 6 7 A/NA^i^±<^)>'^•^->K:M^rv:^5'fflJE;& 

[0 03 2] ■7x^7^iiE$p^•rs/^'5'-><DF^pg^^^ 30 

0. S7 X/NA&iT<OJ^^->(iCMLX^r^t. ^4 
C^)/^'5^->CDi^^it^0. 1 6 /im<fcO < ^JorO 

-r^^jr^b^. mm^^^^-xorsm^^o. a? a 

ciJi^::^:ds^fhffi6c^o. i 6/zmK:ai^<t#x.^n 
5, bftffi^x. mtr^^^'^-xomm^o- bta 

[003 3] ^(D^5 f,cmm<0m^OmMV\ttm^±: 40. 
<DJ^^-:^fSmm . 6 7 A/NA^U±(D/^*^?->©v 

[0 03 4] ^^ommvkt. ^^^-yrmf)^ 

0. 6 7A/NA^i^il/'rvXi/yS^->(OM5feMiiS! 
O0fi^^{h5#/c*5. i^>:^JC<<b^>^^•5^->FIPg*50. 5 
A/NAWT0«StS<b>^^^r->F^R|3&iO. 7 A/NAti 50 
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[0035 ] (mmomm s ) vjlt. :^m<Dmm(OB 

'yip.i'-t^3>tmmt^cj:^x^mciy(Dx$>h. m 
5 <b) f^^I^i<i:>'^*^^-">r^ll^A/NAT^^§^bbfc 

fc<Dr*-5o ®5 (b) ^Ciba>-C. ffliSat*NA=0. 
60. btiNA = 0. 55. ctiNA = 0. 48©i©^ 
^^n^tiTjkr. at-U>h7ri7 5?tJCim(DJi^ 

fe/a=0. sorfe-s. 

[00 3 6] ^5;CP6HJ6;?P^d:<t^(c, ^-<TC9^itifc 
te^iry^*:$^->HPg;t^i^M^iO. 5-1. o^rtDFalfc 

®^its.^jiS[K± < j^j: 0 . mm 1 . 0 ^^ifi^s^> ui^x 

[0 03 7] S5 (b) K::fet:f§ffljgla. b, 

ciC-z>{.^xm^tt^ >'^'4^->F41Ii*5 0. 4A/NrA# 

1. OA/NA{*i5r^im3nfcig^Sd5S;^<t^cS, 

'pbxi^^^o bftffi-ox. mm(o^^^y^^mit^fc 

J6«CSi. S«-rS>'>'^-><b^DHPg3()^ffii«fii0. 65 A 

coo38)ji^K:. ^l^s^to. 7OTcDA3r^>Fdaiii 

35fij^^c^^ ^K;|S:tf-;u-;u^Sa!). S3fe?S;gA = 2 4 8 n 
m, liai5:NA = 0, 48. =2b-U> h7 r ^^^0 = 

0. 4 or. 5 : i<ow\^^^^(DStsm%^k^^m\^^ 

rO. 16amSr|i(DL/i;^X^/^•^->$S*i//t:o C 

[0 0 3 9 ] «±oJ:^k:^xm±«c#S1-5A4?^> 
(D^^t*^>'^'^?-><b<D^^pg^0. eSA/NAtLh^C 
fMf 5 C i tC J: or 7 7 ^^«T ^Ctt^V 

[0040] (^CD?i5^4 ) WT. *l%?g<D^Sfe©?|5 
g|4 (Cfct:^ ^ A L i5:3C>5 P>^?S 

fSo 06 (a) (3:$^(D?f?S€r7nTvXi?(D-SIi% 

*:7X7^»6Efcvxi'it^r^o. a 6 (b) «r 

iHiaCDSI^^Cffitr^SvXi'lg^SrfeO. ^6 (c) \t 
[0 04 1 ] S9 (a) «. m^omr^V hvXi^CD 

(b) \m^<o2m^(om%^m^^^'^:^^wmx^ 

0. S9 (c) ti^:?$iiA:Ui;^xh/N*^->^:^Lr 
us,. cn^cOHtCfeCiT. 15t3:ffi3Bm 16. 1 



9 

6 A. 1 6 Bitm^m^^^^r. mmm i e b^*^ 
[0042] :^ms^mm4<omu^>y h-^xe^^sii 

gl6 (a) *5j:(>Ta9 (a) OCfcl^r '5x/\±CcfcCiT 
®[*ffl ^ > 5f - > ^ 3? - >^pg:^5^fEM© 6 

m±miix\.^t. :^mmmv\t. m^t^^<^- 

feC^r. 06 (a) tCiS^ct^CC, 6A<hl 
[0 04 3] ChtC^^LT. 09 (a) <Dmm(0'^:^ 

[0 044] 06 (a) liCm^ti6imzyv h-7X^r 

(06 (b) ) t^ti£*cov;^i7 (09 (b) ) timt 
[0 04 5] 06 (a) ^C^U/caffli/r? hv;^i^CD<t 

fc. 09 (a) ic^.$ti^J:^rj:^<Dmr^y h^:^ 

«sia^w-r-s06 (a) om^iit. m^mmmom 

[0046 ] 07t3:O. I ^ um^MSl^^d'-XiChi^^ 
[ 0 0 4 7 ] 5 ^ 3 = 24 
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8nm. :3b-U>F77 ^^ira = 0. 3"^ 043(8]^ 
a (m) CJmSfi:NA=0. 4 8-^. iBl^b (65^1) 

TOniSNA = o. 6O0^-etT^^o/c^>(Z)r^>5. 

0. 5 0A/NA^ (xXjgf^3^^2^.tD8|/h^) ^0. 
8 0 A/NA0ffiffl^^WSLOo 
[0 04 8]|||^K:. *^|g©ffitat/:7 h-7;^^(DM3l 
^^!flx«'?x/^±(OT^S^#-C0. 6 5A/NAJCS: 
ML. g7tiaSA = 2 48nm. m8fcNA = 0. 4 
8, =Jb:-U> h:7r i'^i a= 0. 3 OCD:^-r y 

^^'5^->r^Pi3&i^^:liO. l 6 um5^>>'^'3f->^C 
>*Lri^O. 1 6/im± 1 0%(?>-tSfSg^#6C<h:^^ 
20 r^fc. 

[0049] J«±coj: ^cc, 'Stae^^ h^;^ i^o^m 

[ 0 0 5 0 ] ?s *j. ^mm^m<oBB^^i^^x{tmu 

[005 1 ] 

ox. m§->y h'^:^i70immm>^i^mt^'&^. 

[02] *^0^<DlliS(^,^l tCfct:f-5/>-ir->je^ 
[03 ] *|^0^cO*JfeC[>?^S§ 1 (Cfc^:re/^•i5r->J^^ 

40 mom&^^^irnktm 

[05 ] mmmmm3 cc*jc:f 

[06] *^?gcD^iS(Z)?l5Hl4(cfct:r5^^^->JgiS:& 
s^KH>§-r^0 

mi ] :^m<Dnmmm(cm^^'<^->i^iS^ 
[08] m^<o^<^->mfSjf^<osm^m 

50 [09] fif*O^N-^?->Jg^ffi^gil«-r'50 
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5. 5 A. 5B. 15. 2 5 '?7.^0)&%W$. 

6. 6A. 6B. 16A. 1 6 B. 26A. 26B v 
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